Recent infrared spectroscpic observations of local vibrational mode absorptions have revealed a number of photosensitive centers in semi-insulating GaAs. They include (OVA, ) center which has three modes at 730 cm ' ( A), 715 cm ' (8), and 714 cm ' (C), respectively, a suggested NH center related to a line at 983 cm ' (X& ), and centers related to hydrogen, such as (H-O) or (H-N) bonds, corresponding to a group of peaks in the region of 2900 -3500 cm . The photosensitivity of various local vibration centers was observed to have similar time dependence under near-infrared illumination and was suggested to be due to their charge-state interconversion. Mainly described in this work is the effect of the 1.25-eV illumination. It is confirmed that this photoinduced kinetic process results from both electron capture and hole capture, which are closely related to the photoionization behavior and metastability of the EI.2 center.
I. INTRODUCTION
In connection with the metastability of the deep defect EL 2, the photosensitivity of local vibrational modes (LVM's) related to metastable centers or to centers with more than one electronic charge state has been reported in recent years in semi-insulating (SI) GaAs. ' This shows that LVM absorption can also bring information on the electronic charge state of deep defects and on the location of their levels in the band gap. The first photosensitive defect whose LVM's have been studied is the oxygen-vacancy center. From isotope e6'ects, absorption under uniaxial stress, and photoinduced absorption, this center has been established to be an off-center 0 atom bonded to two Ga atoms. Alternatively, it can also be considered as an 0 atom trapped by an As vacancy (OV~, ), analogous to the well-known A center in silicon.
It gives rise to three vibrational features at 730 cm ( A), 715 cm ' (8), and 714 cm ' (C, or 8' in Ref. 4 Table I .
It has been proposed that the photosensitive behavior of these centers in SI GaAs was related to the photoionization of EL2 and to its photoquenching into the metastable state. ' ' We present here a correlation between the photosensitive behavior of (OVA, ) and that of Hrelated complexes in SI GaAs which can be well interpreted by the unusual photosensitive behavior of EL2.
II. EXPERIMENT
We report here results on two high-resistivity GaAs samples (1 and 6) grown by the liquid-encapsulated Czochralski method from a quartz crucible. The carbon acceptor was detected by its LVM absorption at a concentration of about 1X 10' cm in these samples. The iron concentration was estimated to be (3 -4)X10' cm from the intensity" of the 3001-cm ' Fig. 1 give an overall picture of the interconversion between the different features. The triplet structure of each feature is due to the three possible combinations of the Cxa and 'Ga isotopes (relative abundances are 0.6 and 0.4, respectively). (14, 13) , (4,6), and (X"X2), where the line whose intensity decreases is given first and followed by the corresponding emerging new line, illustrate this point (see Table I 
